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ABSTRACT : PROBLEM TO BE SOLVED: To provide a catalyst that can effectively remove 



sulfur-containing compounds, which are compounds causing malodor in living 
environments, by coating a zeolite, to which silver ion is joined by an ion exchange 
reaction, with a metal oxide catalyst, which can convert mercaptanes in the air into alkyi 
disulfide. 

SOLUTION: To produce the catalyst to be used for deodorization of air containing 
sulfur-containing compounds such as mercaptanes, methyl sulfide, etc., zeolite to which 
silver Ion is joined by an ion exchange reaction (hereafter called as silver ion-exchanged 
zeolite) Is so treated as to be coated with a coating of a metal oxide catalyst which can 
convert mercaptanes in air into alkyI disulfide. Alternatively, sliver ion-exchanged zeolite is 
deposited on a honeycomb structure body and the surface is coated with a metal oxide 
catalyst which can convert mercaptanes in air into alkyi disulfide to produced an 
deodorization element. Manganese oxide, iron oxide, cobalt oxide, etc., in fine powder 
state with high specific surface area are preferably used as the metal oxide catalyst. 
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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 

[Claim 1] The catalyst for deodorizing the air containing a sulfur containing compound which consists of a metal oxide 
catalyst convertible into an alky! disulfide mercaptan in the zeolite which combined silver ion by an ionic exchange 
reaction, and the air, and is characterized by covering the above-mentioned zeolite with the above-mentioned metal oxide 
catalyst. 

[Claim 2] The element for deodorization of the air containing the sulfur containing compound which covers mercaptan in 
the air with a metal oxide catalyst convertible into an alkyi disulfide for the surface of the honeycomb structure which the 
honeycomb structure was made to support the zeolite which combined silver ion by an ionic exchange reaction, and 
supported this zeolite. 

[Claim 3] The catalyst according to claim 1 which is what a metal oxide catalyst becomes from manganese dioxide, iron 
oxide, or cobalt oxide. 

[Claim 4] The element for deodorization according to claim 2 which is what a metal oxide catalyst becomes from 
manganese dioxide, iron oxide, or cobalt oxide. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst used for deodorization of the air In which sulfur containing 
compounds, such as mercaptan generated in a living environment trimethylamlne, dimethyl sulfide, and 2 dimethyl sulfide, 
are contained, and an unpleasant smell is given by that cause, and the element for deodorization. 
[0002] 

[Description of the Prior Art] There are hydrogen sulfide, methyl mercaptan, ammonia, trimethylamlne, dimethyl sulfide, 2 
dimethyl sulfide, etc. In the bad smell nature gas which occurs in a living environment There are a method of dividing 
roughly and using adsorbent as a means to cancel or reduce the unpleasant smell of the air containing these, and the 
method of decomposing owner smell gas using a catalyst Generally, since the estimated usable period is longer than . 
adsorbent, a catalyst is suitable as a low cost deodorization means within the living environment which cannot prepare 
playback equipment easily. 

[0003] However, since there is no catalyst effective in all of a bad smell causative agent the measure against using two 
or more catalysts together according to the kind of bad smell ingredient etc. is required. 

[0004] Moreover, the device is needed also for arrangement of the catalyst made [ acid sulfur containing compounds such 
as methyl mercaptan, ] deteriorate for a short period of time the activity of a catalyst effective in oxidization of neutral 
sulfur containing compounds, such as an alkyI sulfide, and used together (for example, JP,H7-328388,A). 
[0005] 

[Problem(s) to be Solved by the invention] The purpose of this invention is to offer a catalyst effective in removal of the 
sulfur containing compound in which an unpleasant smell is given also especially In the cause compound of a bad smell 
generated in a living environment. 

[0006] Other purposes of this invention are to offer a catalyst effective in deodorization of the air in which an unpleasant 
smell is given for a long period of time by including an acid sulfur containing compound like methyl mercaptan, and a 
neutral sulfur containing compound like dimethyl sulfide and 2 dimethyl sulfide. 

[0007] Still more nearly another purpose of this Invention has a catalyst effective in deodorization of the air containing 
the above unpleasant smell *+** acidity sulfur containing compounds and a neutral sulfur containing compound for a long 
period of time in offering the deodorization element most effectively supported with the mode which can be demonstrated 
in the deodorization operation. 
[0008] 

[Means for Solving the Problem] [ the deodorization catalyst which succeeded in this invention providing ] Mercaptan in 
the zeolite (henceforth silver ion substitution zeolite) which combined silver ion by an ionic exchange reaction, and the air 
Is consisted of a metal oxide catalyst convertible into an alkyI disulfide, and it is characterized by covering the 
above-mentioned zeolite with the above-mentioned metal oxide catalyst [0009] This invention makes a honeycomb 
structure support silver ion substitution zeolite again. The element for deodorization of the air which has an unpleasant 



smell by the gas of a sulfur containing compound which generated the surface of the honeycomb structure which 
supported this silver ion substitution zeolite in the environment which covers mercaptan in the air with a metal oxide 
catalyst convertible into an alkyi disulfide is offered. [0010] In addition, silver ion substitution zeolite is a catalyst 
excellent in the operation which promotes oxidization of a neutral sulfur containing compound. 

[0011] Although the deodorization mechanism in deodorization processing of the air using the catalyst and the element 
for deodorization of above this inventions has not been solved completely yet The silver ion substitution zeolite in which 
catalyst activity will deteriorate quickly if acid gas is touched is protected by the metal oxide catalyst layer, and contacts 
aoid gas directly. And it is guessed that oxidization of various sulfur containing compounds is cooperatively promoted 
efficiently by two of having the operation to which the frame portion of silver ion substitution zeolite carries out the 
adsorption and desorption of the sulfur containing compound, without two catalysts losing activity even if it uses it for a 
long period of time. 
[0012] 

[Embodiment of the Invention] A metal oxide catalyst requires that mercaptan in the air should be convertible for an alkyI 
disulfide among two kinds of catalysts used by this invention. Such a metal oxide catalyst is marketed and consists of 
manganese dioxide of the shape of fine powder with large specific surface area, iron oxide, cobalt oxide, etc. 
[0013] On the other hand, silver ion substitution zeolite can be prepared by the method of combining silver ion with 
zeolite by an ionic exchange reaction. By being easy and contacting the solution of a water-soluble silver salt, for 
example, silver nitrate, to zeolite, manufacture of the silver ion substitution zeolite by an ionic exchange reaction replaces 
the alkaline metal ion of zeolite by silver ion, and should just wash and dry it with pure water after that. Even if there are 
few positive ions in zeolite, ionic exchange is performed 20% so that it may be replaced by silver ion 50% or more of 
desirably (thereby, about 0.1 to 15% of silver is introduced to the weight of materials zeolite). 

[001 4] The thing of the type with which the pole diameter is called the faujasite type (X type, Y type) of 4.3A or more, the 
Molde night type, the pen TASHIRU type (ZSM-5), etc. as zeolite of a base is suitable, and ZSM-5 are especially 
desirable. A type zeolite has a too small pole diameter, and an alkyI sulfide etc. is not suitable for processing of the large 
sulfijr containing compound of the diameter of a molecule. 

[0015] What was made from well-known paper with high percentage of void as a carrier of a catalyst or adsorbent as a 
honeycomb structure used when making a honeycomb structure support a metal oxide catalyst and silver ion substitution 
zeolite is suitable. Two catalysts can use this kind of honeycomb structure as the element supported certainly by filling 
up the opening between fibers of paper with silver ion substitution zeolite, and covering an it top with a metal oxide 
catalyst, and it is light, and sincfs it is carrying out form of having been further suitable for air processing, it is desirable. 
[0016] When making a honeycomb structure support two kinds of catalysts, silver ion substitution zeolite is made to 
support first The method of making it support is arbitrary, and ** zeolite is distributed underwater. It is infiltrated into a 
honeycomb structure what is called by a wash coat method, method;** changed into the state where silver ion 
substitution zeolite particles entered into the opening between fibers of the paper which performs a silver ionic exchange 
reaction after removing superfluous adhesion liquid, and constitutes a honeycomb structure — [ the silver ion 
substitution zeolite prepared beforehand is distributed underwater, and / it / after sinking into a honeyconib structure ] 
There is method; to dry (as long as it is possible, you may make silver ion substitution zeolite or zeolite support in the 
stage of the stencil paper for honeycomb structure manufacture). Then, if carry out the wash coat of the dispersion liquid 
of the metal oxide catalyst which added the binding material, or it is made to adhere by the immersing method and all the 
surfaces of a honeycomb structure are covered with a metal oxide catalyst, the element for deodorization of this 
invention by which silver ion substitution zeolite was also covered with the metal oxide catalyst with the honeycomb 
structure will be obtained. 

[0017] The ratio in particular of the silver ion substitution zeolite which a honeycomb structure is made to support, and a 
metal oxide catalyst is not limited, and can be suitably changed according to the kind and composition ratio of a sulfur 
containing compound in the processed air. However, in any cases, it is natural that sufficient quantity to cover silver ion 
substitution zeolite completely is required for a metal oxide catalyst. On the other hand, since it becomes or acts as an 
interception layer to silver ion substitution zeolite that it will be easy to exfoliate if a metal oxide catalyst layer is too 
thick, it is desirable to keep layer thickness from becoming excessive. 

[0018] A carrier is not necessarily restricted [ deodorization catalyst of this invention ] to the honeycomb structure of 
the above-mentioned example that silver ion substitution zeolite should just be covered with the metal oxide catalyst. 
Moreover, it is in the state where a carrier is not used at all, namely, is in the state of the pellet type catalyst which 
covered the particle surface of silver ion substitution zeolite with the metal oxide catalyst, and it is also possible to use it, 
accommodating in a suitable breathability container. 

[0019] Although the catalyst and the element for deodorization of this invention are especially effective in deodorization 
of the air which contains an acid sulfur containing compound like mercaptan, and a neutral sulfur containing compound by 
being the thing of the above characteristics, it cannot be overemphasized that it is effective also in deodorization of the 
air which does not contain acid gas. 

[0020] 

[Example] It is the wash coat method about ZSM-5 type zeolite (Si02/AI203 molar ratio =50) to the carrier (400mm in 
length of a ventilation gap) of the honeycomb structure which consists of 0.2mm in thickness, and 50g/m2 of 
superintendent officers' ceramic fiber paper. It was made to support and calcinated at 500 degrees C after dryness and 
among the air at 1 00 degrees C for 2 hours. Then, it was immersed in 0.5N silver nitrate solution for 2 hours, the ionic 
exchange reaction was produced, it dried after washing with pure water, and zeolite was changed into silver ion 
substitution zeolite. This silver ion substitution zeolite support honeycomb structure was immersed in the manganese 



dioxide slurry (silica as a binding material thing by which sol was added), after carrying out the air blow subsequently and 
removing the superfluous manganese dioxide slurry, it dried, and the element for deodorization of this invention was 
obtained. The silver ion in this element was 0.6 weight %, and the manganese dioxide catalyst was 1 8 weight %. 
[0021] Next, the deodorization experiment was conducted using the above-mentioned element for deodorization. An 
experiment continues passing the air (temperature of 20 degrees C, humidity 50%RH) which made methyl mercaptan, 
dimethyl sulfide, and 10 ppm of 2 dimethyl sulfide contain, respectively at 2m/sec wind velocity in the ventilation gap of 
an element, and is 1 80 minutes after after [ of a ventilation start ] 1 minute. It carried out by extracting outlet gas every 
60 minutes and analyzing composition. The experimental result was as in Table 1. 
[0022] 

[Table 1] Outlet gas concentration (ppm) 

Methyl mercaptan Dimethyl sulfide 00 after [ of the after / 1 minute / of 2 dimethyl sulfide ] 00060 minutes 0 After 120 
Minutes 0 2 0 After 180 Minutes 0 3 1 [0023] 

[Effect of the Invention] According to this invention, it becomes possible to process the air containing acid mercaptan 
certainly and efficiently, and to carry out non-bromination with neutral sulfur containing compounds, such as dimethyl 
sulfide and 2 dimethyl sulfide. 



[Translation done.] 



